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TECHNIQUES
All procedures were performed via the femoral artery. All patients were given aspirin and a calcium antagonist. Heparin was administered to achieve an activated clotting time of >400 seconds before laser treatment. After the procedure all patients were given intravenous nitrates and heparin (1000 U/hour) for 12 hours. Table 2 summarises the procedural details. We used nine FG guide catheters with side holes in all cases. Laser energy was generated by the xenon chloride excimer laser from Advanced Interventional Systems. This produces a 308 nm pulsed laser (pulse width 250 ns) which was delivered by multifibre front-firing laser catheters. 2-0 mm laser fibres were used in all cases;' this was preceded by passage of a 1-3 mm fibre in one case and a 1-6 mm fibre in one other. The delivered laser energies were 45-50 mJ/mm2 for the 1 6 and 2-0 mm fibre and 50-60 mJ/mm2 for the 1-3 mm fibre. The practical aspects of the passage of excimer laser angioplasty fibres have recently been reviewed.5 An over the wire technique was used in all cases. Several three second laser bursts separated by five second intervals were used during the passage of all laser fibres. The laser fibre was advanced at a rate of less than 1 mm/s until it was at least 3 mm beyond the lesion. To achieve optimal results several passes were required in eight cases with the laser fibre directed at different aspects of the lesion or with an increase in the diameter of the fibre or both. The figure shows an example of the result of such a sequence of passes. A stand alone laser was used in seven cases. The other two patients required balloon (3 5 mm) supplementation for saphenous vein graft lesions. group.bmj.com on June 24, 2017 -Published by http://heart.bmj.com/ Downloaded from procedures. Guide catheter seating is often inadequate making guide wire manipulation difficult, and if the narrowed ostium is adequately engaged the catheter may cause occlusion or injury. Further, if the guide catheter is left engaged during balloon inflation the proximal end of the balloon will typically lie within its tip and tend to displace it, as well as predisposing to balloon bursting. Conversely, if, as is common practice, the guiding catheter is deliberately withdrawn during inflation it is possible to lose position completely. In addition, inflation of a balloon positioned partly in the aorta could itself predispose the balloon to bursting because of overdistention.
Atypical lesion composition is a further possible explanation for the suboptimal results of balloon angioplasty. Some workers have suggested congenital arterial hypoplasia with agerelated intimal thickening8 and the presence of a muscular sphincter. at the ostium.9 In addition, a vessel ostium contains regions in which there is high wall shear stress which has been suggested to predispose to intimal fibrosis, endothelial damage, and subsequent platelet deposition.'0 Such lesions may be resistant to dilatation (typically high inflation pressures are required to "crack" ostial lesions2) and may show exaggerated elastic recoil with consequent procedural failure or restenosis.
Thus coronary artery bypass grafting has often been preferred to angioplasty for the treatment of ostial stenoses. While this may be appropriate in patients where ostial lesions occur in the setting of multivessel coronary disease or in the left main stem, others may have an isolated right coronary ostial lesion. In addition many patients require further intervention because symptoms recur after bypass grafting. If a catheter based procedure could be shown to be safe and effective in such cases it would be preferred to surgery.
The initial six months' results of excimer laser angioplasty for all cases from this centre have already been reported." For ostial lesions this technique offers several potential advantages that may overcome the limitations of balloon angioplasty. The major benefit is a reduction in the procedural difficulties described. While there is a tendency for the laser fibre to displace the guide catheter as it is advanced during the application of laser energy to the lesion, this can largely be overcome by slowly withdrawing the guide wire by 1-2 cm during each short burst of laser energy and hence applying traction to the guide catheter. It is our impression that the degree of guide catheter displacement is much less than that with a balloon and is more easily controlled.
Because of their proximal location within the vessel, coronary ostial lesions necessarily jeopardise a large proportion of the myocardium. Chest pain and the haemodynamic consequences of interruption of flow during balloon inflation can limit the duration of inflations. As the laser fibre is only applied to the lesion during the three second bursts used, its passage may be better tolerated than balloon inflation. One of our patients tolerated the passage of a 2 mm fibre without difficulty but was severely compromised on inflation of a balloon.
As our experience with the laser system has increased we have come to prefer Amplatz type guiding catheters over the Judkins type because the "line of attack" on the lesion can be varied by advancing or withdrawing the catheter ther'eby altering the angle at its tip. This technique is especially important ifan adequate result is to be achieved for ostial lesions with excimer laser angioplasty alone. We prefer sidehole catheters because they reduce the effects of impaction on coronary flow.
A further potential advantage of excimer laser angioplasty arises from its mechanism of lesion remodelling, thought to be achieved by photochemical ablation.'2 If ostial lesions do have an atypical composition that contributes to procedural failure, complications, and restenosis, tissue ablation rather than compaction may lead to improved results.
Conflicting preliminary results from the use of directional atherectomy for ostial lesions have recently been reported. '3 '4 In the larger of the two series this technique was associated with a poor success rate and a high level of complications.
Our results, obtained in a group of high risk patients, compare favourably with those obtained by Topol et al in a low risk group. We achieved higher rates for both angiographic and long term success and lower rates for both clinical recurrence and restenosis.2 The only procedure related death was a consequence of laser angioplasty to a second lesion in the left anterior descending artery and not due to that on the graft ostial lesion which had proceeded successfully and uneventfully. The late death within the group occurred in a patient in whom the vein graft was the sole remaining coronary conduit. We presume that this graft became occluded. Both patients were at very high risk because they had had two previous bypass procedures, thus presented with severe symptoms, and they were not suitable for more surgery.
Until recently the scope of excimer laser angioplasty as a stand alone procedure has been limited by fibre diameter'5; however, the availability of the 2 mm laser fibre has increased the attainable lumen diameter and enabled us to treat successfully seven patients without balloon supplementation. Two 
